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1 . The following is a quotation of the appropriate paragraphs of 35 U.S. C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this country, or patented or described in a printed publication in this 
or a foreign country, before the invention thereof by the applicant for a patent. 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent hi the United States. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 



3. Claim 9-14 and 20-29 are rejected under 35 U.S.C. 102(e) as being fully anticipated by 
Takizawa '432 

Sample 102 teaches a two photon sensitizing dye D-77, diaryliodonium dye 1-51) and 
monomer M-6 and a polystyrene (PS) binder, (pages 29-30,1 1 1-1 12). The use of this in 
holography is disclosed. [0021]. See dyes D-29, D-39,D-73 to D-108. 

4. Claim 9-16, and 19-29 are rejected under 35 U.S.C. 102(a) as being fully anticipated by 
Maeno et al. JP 2004-318069 

Maeno et al. JP 2004-318069 in example 1 teaxches PMMA (binder), DEAW, a diaryl iodonium 



salt, and acrylate photoinitiators and the use of this in holographic recording with a 532 nm laser 
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[0056,0068 (table 1)]. Examples 2-4 are similar with example 4 having a diffraction efficiency of 
95% [0068,table 1] 

5. Claims 9-1 1,13-16,19-22,24-27 and 29 are rejected under 35 U.S.C. 102(b) as being fully 
anticipated by Oe et al. JP 2000-109510. 

Oe et al. JP 2000-1095 10 teaches in example 22 (in table 4) alicyclic epoxy compound, 
CY-179 (monomer), O-l (p-tert-butylphenyl) Iodonium hexafluorophosphate, D-3 2,5-bis[[4- 
(diethylamino)phenyl methylene] cyclopentanone , 2-methyl-2(p-toluenesulfonyloxy)3-keto 
butnoic acid t-butyl ester and an acrylate- methyl methacrylate co-polymer which is exposed 
using the 514.5 nm Ar ion laser. [0044-0047]. The use of these composition in holographic 
processes is disclosed. [0003,0052]. The use of various cationically polymerizable compounds 
and conbination of these is disclosed. [0023]. The addition of ethylenenically unsaturated 
monomers and binders is disclosed [0028]. 

The position of the examiner is that given the directions to the use in forming holograms, 
the process forming them using the composition with an interference exposure is immediately 
envisioned by those skilled in the art. 

6. Claims 9-13,15,19-25 and 27-29 are rejected under 35 U.S.C. 102(b) as being fully 
anticipated by Keys et al. '102, as evidenced by Monroe 790. 

Keys et al. '102 teaches in example 55, the use of a 5 14 (the emission line is actually 
514.5 nm) from an argon ion laser in a composition if Vinac (PVAc binder), Photomer (acrylate 
monomer), SR-349 (diacrylate monomer), TBPM (methacrylate monomer), HABI (photoiniaitor, 
MMT, FC and JAW (sensitizing dye) which after processing including heating forms a hologram 
which replays at 508 nm with a diffraction efficiency of 98%. (9/15-51,19/3-48,34/57-35/20). 
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Useful bis(p-dialkylaminobenzylidene)ketones are disclosed by Baum 3,652,275) and include 
DEAW, DMJDI, and DBC (9/15-25, 8/62-9/52). Compositions 14-20 are similar, but use DEAW 
as the sensitizer. The use of the media with a 488, 514 (514.5) or 645 nm laser is disclosed 
(15/62-64). 

Monroe 790 establishes the absorption maxima and absorptivity of these sensitizing dyes 
(col 15). 



The holographic recording compositions using DEAW are anticipated by the examples, 
but their use with a 514.5 nm laser is not. The examples using JAW and the 5 14.5 nm argon ion 
laser line anticipate the composition claims and method claims rejected under this heading. 
7. Claims 9-13,15,19-25 and 27-29 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Keys et al. '102, in view of Monroe 790 and Baum et al. '275. 

Baum et al. '275 is referred to by Keys et al. '102 for the teachings of sensitizers. The 
general formula is presented in column 2 and Ri or R 2 can be hydrogen or Cl-4 alkyl. (2/15-34). 

It would have been obvious to one skilled in the art to modify examples 14-20 of Keys et 
al. '102 by using the 514.5 nm laser taught at 15/62-64 of Keys et al. '102 with a reasonable 
expectation of success based upon DEAW having significant absorption (molar absorptivity) 
between 488 and 532 nm as evidenced by Monroe 790 and further to use 2,5-(bis(4- 
butylaminobenzylidene)cyclopentanone in place of DEAW based upon the disclosure of the 




*S1 nra 
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general formula in Baum et al. '275 and the direction to this in Keys et al. '102 for these 
teachings. 

8. Claims 9-12,17,19 are rejected under 35 U.S.C. 102(b) as being fully anticipated by 
Smothers et al. '758. 

Example 13 of table 3 teaches composition 13 comprising Squarilium dye S-5, Triazine 
T-l (photoinitiator), TMAB, 9-vinylcarbazole (monomer), sartomer (monomer, photomer 
(monomer), TFE/VAc (binder) exposed using a 647 nm Kr ion laser to forma hologram with 
99% reflection/diffraction efficiency (28/58-29/23,17/25-25/54, [particularly 17/63-66,17/40- 
4518/41-42,18/52-53,18/45-46 and 20/~ line 45]). The general formula of the dye S-5 is 
provided in column 6 and R 5 and R 7 can be C 1 to 6 alkyl or cycloalkyl. 

9. Claims 9-12,17 and 19 are rejected under 35 U.S.C. 102(b) as being fully anticipated by 
Laganis et al. EP 437259. 

Example 5 in table 1 teaches a composition (page 15) comprising Squarilium dye 3, 
HABI (photoinitiator), TMAB, 9-vinylcarbazole (monomer), sartomer (monomer, photomer 
(monomer), Vinac (binder) exposed using a 633 nm HeNe laser to form a hologram with a 
refractive index modulation of 0.033 pages 6 and 14-15). The general formula of the dye 3 is 
provided on pages 2 and 3 and R 2 and R4 can be C 1 to 7 alkyl. Example 12 in table 2 is similar 
but records using 647 nm (Kr ion laser). 

10. Claims 9-12,17,19,30 and 32-34 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Laganis et al. EP 437259. 
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It would have been obvious to modify the cited examples by using a similar dye with 
different N substitutents (heptyl, in place of methyl) based upon the disclosure of equivalence in 
the formula. 

11. Claims 9-12,14,17,19,30-34 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Kawabata et al. '340, in view of Harada et al. JP 01-287105. 

Kawabata et al. '340 in example 24 uses dye 4(15/12-13) with a cationically 
polymerizable compound , a free radically polymerizable monomer , a diphenyliodonium salt, 
and a binder (P-l) and uses 632.8 nm light to record a hologram (12/16+ and ). Other cyanine 
sensitizing dyes are disclosed,, such as those taught by JP 01-287105 and dye 2-[[3-allyl-4-oxo- 
5-(3-n-propyl-5,6-dimethyl-2-bcnzothiazolidcnc)-cthylidcnc-thiazolidenc]methyl]3-ethyl-4,5- 
diphenylthiazolinium iodide. 

Harada et al. JP 01-287105 teaches various counterions/anions for the dyes for formula A 
(page 1) including halides, tetrafluoroborate, hexafluorophosphate, perchloriate, methylsulfate 
and toluenesulfate (page 2/lower left column). Specific examples of dyes bounded by A are 
illustrated the lower right column of page 4 (note dye A-3). These are disclosed as useful in 
sensitizing onium salts, (abstract and formula III on page 3). 

It would have been obvious to one skilled in the art to modify the medium of example 24 
of Kawabata et al. '340, by using another disclosed dye, such as 2-[[3-allyl-4-oxo-5-(3-n-propyl- 
5,6-dimethyl-2-benzothiazolidene)-ethylidene-thiazolidene]methyl]3-ethyl-4,5- 
diphenylthiazolinium but with a different counterion with a reasonable expectation of success 
based upon the disclosure of equivalence in the references. 
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12. Claims 9-15 and 19 are rejected under 35 U.S.C. 102(b) as being fully anticipated by 
Yamaguchi et al. JP 06-175554. 

Yamaguchi et al. JP 06-175554 in example 1 teaches a rhodanine dye , PMMA, an 
acrylate, and an iodonium salt photo initiator which us coated and exposed to 488 nm laser light 
to form a hologram with 70% diffraction efficiency. [0044-0046] In examples 2-4, the 488 nm 
laser was used. [0047]. 514 and 633 nm lasers were also used, (see table) 

13. Claims 9-15,18,19 and 35-39 are rejected under 35 U.S.C. 102(b) as being fully 
anticipated by Okubo et al. '324. 

Example 21 teaches a composition of dye D-22 (sec col 1 1-12), a photoinitiator, 
acrylates, an iron arene initiator. (19/65-20/25). Sample 14 teaches this is an iodonium salt (col 
21-22) See 14/40-47 for iodonium salts. These can be used with 488 or 532 nm lasers (2/40) 
and for holography (1/18). Useful terminal moieties are disclosed, (col 4). 

14. Claims 9-15,18,19 and 35-39 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Okubo et al. '324, in view of Ernst et al. DE 100571 141. 

Ernst et al. DE 100571 141 teaches various 2,4,6,-pyrimidinetrione compounds bounded 
by the formula I for sensitizing photopolymerizable compositions. Y can be S or O, X can be 
methylene, oxygen, or sulfur and R2 and R3 can be hydrogen, methyl or ethyl and Rl and R5 
can be alkyl. (abstract and page 3/lines 1-16). These are useful in the 370-430 nm range. 

To address the embodiments using compound 5 of the claims, the examiner cites Ernst et 
al. DE 100571 141 and holds that it would have been obvious to modify the cited compositions of 
Okubo et al. '324 and processes using them by using other similar pyrimidinetrione compound 
known to sensitize photopolymer composition, such as those of Ernst et al. DE 100571 141 with a 
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reasonable expectation of successfully forming a photopolymerizable composition and recording 
a hologram therein with a blue laser. 

15. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Martin J. Angebranndt whose telephone number is 571-272-1378. 
The examiner can normally be reached on Monday-Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mark Huff can be reached on 571-272-1385. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Martin J Angebranndt/ 
Primary Examiner, Art Unit 1795 

Martin J Angebranndt 
Primary Examiner 
Art Unit 1795 
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